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(54) OPTICAL ELECTRODE AND DYE SENSITIZING 
TYPE SOLAR BATTERY HAVING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
electrode having a superior incident light absorbing 
efficiency and a dye sensitizing type solar battery 
having a superior energy conversion efficiency. 

SOLUTION: The optical electrode 10 has a 
semiconductor electrode 2 with a light receiving surface 
F2, and a transparent electrode 1 arranged on the light 
receiving surface F2 so that the transparent electrode 
is adjacent to the semiconductor electrode. The 
semiconductor electrode 2 comprises a plurality of 
layers, each of which comprises a porous film composed 
of oxide semiconductor particle. The maximum value or 
average of pore size distribution in each layer 
increases from the most inner layer 21 arranged in the 
closest position to the transparent electrode to the 
most outer layer 22 arranged in the farthest position to 
the transparent layer. 
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xa^^0^4±tC5t(C^7t^ -y* F-7S n O z 
[00551 iXfc. Sfti 1 <9j#»**§i3±ic¥*E 

imm2(7)&m$:Bm-$>ir&tLxte. mtn. 
*s^p i ^iMtt$*fc«rt»o*2 i zmm-htztbco 

■imizfctx&w&mL ftmwm\*Mz.xi>£\\ 
mz, ttmLzmwrnm i commmmm 3 _h«ftj l . 

[00561 •?■ Lt> ft«LfcSL ^RStttf* 

i2i (&jLM¥B&m *m&t&. zotzntm 



«as«3 o o~8 o o'caw u*. i^sas*^ o o 
x;*src* & t Kflsfc^fMa^ p i Bk^ffl*. 

0#*^)*i|§< 3- D-HWr3Ufc6*"C$r < 3:-g> fe^ii^'* 
1 ia4>@»#3i** ¥#ttH®2 (#?L«^SKWH) 4> 

[0057} mz. wtfounm 2 1 ixzvmm 2 3%& 
jaw&w^fcii. mttx* iimmft&om 2 1 zm®. 
■thtzvxryftm&iz, m^w&m^mB-rs* 
mzmnzttMf&ztt&jffl.mzmwi'r&WHz. 
±MLtimmi<7>m2 1 zmm-z-Kmtmmtzvxto 

®m2 3£Bf&-t2>c:btfX'ZZ. f*JgB®2 3± 

SiWoJf 2 l £»jat$-&fcJ*?>#iKRfc:, iifrjgioig 

«*ww-*jaw*. _h^L^ap^^Ji2 
h^mt mmz lx \w$m 2 3±izm\-t$<vm 22^ 

[ 0 0 5 8 1 ^mi*m&2^izjmmmco{^jsaco 

-%mz£ Oif^feSP 2^#W§^. *iiSfe»P 2« 

itf&mt:-kttMmwzmgixmm2 *mm-tz>%zo 
-nmzm^&zt&x^h. zom. mmzimLmss, 
z*t&%£i,xmm&m<mm. tmzim-r&zttf 

[0059) 3r£k ¥$M«2 l*rt=^4n^3t^3ft 

ztiztioBimm. m^^i. &m±xzB&.Ltim% 

[00601 4^. ^BJffi^ 1 «0@BJ^^ 3_htC^ 

-r=5r^^>. SBflMKoaiSilBSllcTiO, 
BJ^ffiM3±fc4^*^M«^*$-fr-g»^ra^ LT« 
fiiJtM!^*. x^y?fm. ?7X?4*>\l 

-j±mmm<m®BMm?tm^x %>x<. mmmcbKm 
&#x#x'&mm : S:mftz-£. KmjmzMwmwm 
3±iztmz-£&Rmmmmzm^xi>£^. ic, s 
mxxcorniZfflw-t&mLx cvD&wv&mmt: 

[ 0 0 6 1 1 CO X o iz LXXMW. 1 0 ZftM Ltz® 

lot. x^-y— s*mi izTn-tx 0 izm?*±tf x , 

[0062] tLh, -^fB^OJKB^SISfiBJBfcov^TK 
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[0063] mitt . ±fB<05QBPJBt:*JV%T«. #J| 

Jl 2 1 #>£>jft*l-gff<OJf 2 2 (CjWC*«BD$-t>:* i i: £ i 
OiB85-tS*^Sr«ffl LJWft^fcovvciJWHLfca*. # 

[ o o 6 4 > ^mwm^m.nm^m t¥ 

1 £ fc J: 9 WW LT hi < . ^Vm$k<r>mmm<r>& 
WmmtLTZ-kliZit&Z t IzX DtBS&LT t«t < , 

¥mfcmm<vmm?>m<7yMZc < 1 1> 1 mmiz^mm 
[0065} mtftais mns. 134 ic^-r «t 5 tc. 

^#f*«ffi2c^iirtgp^2 lfctBHkH^fltH^P 
3 ifit&tcas *) . #«K:Bft&gHbW*#W P 1 
t Stf t Wgfltfi^- P 3 fc ^-^afc>itt & fMHitfmtt 

2 2 £jWC*J0 LT V ^flU£T'i> iV>. 
[00 6 6] #tf«\ ®5fc^-J:dt. 

ibs 2 (vm-mam 2 2 1 as 

^^fe^f«i^P3c^T'£>>^ ftflgCOg 2 l£ 

frx-h 0 . mm 2 3 £«j£^&^fr*m# 2 mmo 
m-fm^mim^pim/P3T$>^x'LX\ l \ 

[ 0 0 6 7 } jgfc. ffitf.tr, @6 {^-Ti d 

mm 2 <m.n^m 2 1 ^m^th^mmtfw 1 mm 

<?mfcWmW%L=?P 1 COST'S) »> . l*Jliff« 2 3 5:« 

-t&^mmtf-w 1 tra^ttw^swM&^p 3 o^t 
$> 0 , &*ms5«>ji 2 2 ^mtsmTOiEW 
wwsa^p 3 jc 0 t^^^wsssr^r-r-s. 1 as«s 
fHt^WM&^P 4 0)*.X'h&mf&X'i> i v\ 

[0068] ffitf &\ ±IB^H»«fci5^T(i. 3JI 
^.S-fe»iiSM±^«?fi{cov^TSiBjL^^\ 

xitt\i\ mitt. *%.W0)%mm&. muzm-jtm 
m 1 4 coi 9 (c. 4 *ja±<oji*»4>»j£$*i.fc#«#« 

«2&«iS«jft&WLT^T*>J:V\ ffitfif. 07tr 

f^com2 2 1 » SftgPc7)/f 2 1 kg*|-g|S<?>/f 2 2 £<9 
EHcEilSih:*. rtSWf 2 35.1/2 4 fc*»£fltj£$*lT^ 
^LT. .1 ^#^S2^4-POSO-eil 



eawrtawtfi 2 1 a> & jphaiaji 2 2 fluirr 

[0069] ^/c. ±E^0l«9gJBfe:*Jv^T«. 

PSS^^raSrfflv^^fcov^TSiBSL^**. 

[0070] ^if^^^-rSK-fbiKJ^Mii^^*^ 
gS:iS«?ii--S*^fl!!<7>^k LT«. 4^{*m®<7)# 

mzwm-t&mz. ^m^mm-^tzih^Mim^mw 
mmzpJifemMALx&z. zti*:&imizM&t& 

[007 1] i<0Jcd=Sr«?L*JBlSi-4*ffii:LT«s 

x *>mmjiz^ mm. ^mftw&zimt&jjmt 
Lx&mcoMim^famzBfc^&fciwm-itw^m 
miLtt-ttsx? v-xi^-xhzmwmmmzmifi 
xamiL. znm. m^xmzmm-^^^m^ 

OK-fbRii5^^3lfi$*T^*t--l.-i:* J T#^« 

i *) mz-tz z. t *>'ts= 5 «f c7)Ssfln 

[oo72] ttz. nsKTmnimm-ttumtLx. ± 
0 m*-?2> z t tfxz zm'&vfrfr 0 tzfmmxtm^ 

x*)mtax^ zmppimEMmuLxts* . tdtsa^ 
[0073] 43t, fl!i<7)imi*jgjas^-**ifek lt. ^ 

LT«. mia* mmzi!?tsmm.xwnk 
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[oo74] ^^o^mn^m-th^m^m^h^ 
tizx*). mar. m8iz^-?£oiz. m.^<om 2 1 

-r&;b*>. a8^-r^#cm©2c7)Srtgpo® 

2 1 mt&ftU<7>m 2 2fl £: i> t*»»'fS* p 2 

L?t 1 a»c7)^%^i*s^p 1 o&x'ffimztix ^ 
mnnnm 2 1 ^cm^m^mm^p 1 iatc» 

(mm) ®»r 2 2^# § x o < 2r£ x o izm 

mtXt<OffitfLtt LX wr t J: V 
[ 0 0 7 5} Srii. *58Wfc:fcv»T±34Lfc#»rfc^) 

-&tot&zbi>xzz>„ 

[0076] 

*m*teztib<rm&Mtznt,mfezti&i><?>x' 

[0077] ( HMM 1 > aTlzfrrt^Miz J; 0 . 11 

iztjk ltzxmm lot mmvyffi&tt-? &itwm $■ ft* 

±fTOfi2 0 fc Pimc7)«^$r*-rs 5 X 2 0 mmOX^ 

-;Kofe3Btiaabk»wftS' am uz . 

I 0 0 7 8 ] #- h 9 U-^rtfc, T i i-ttstt&U 

(mm, ry^-rm) zxti. m^Kt^n-T^zti 
wc. t i z&wt¥n<otn*ttMKmzi!mzit. <x 
we. fthti&r i o 2 fFf^jwt£aifT3-fc££4; 

{Ci 0 . 2 7nmOT i 0 2 fi^ ( T1~9— 

WT. P27tV^) £#trrm-f K?§?£ (WT. 
an-f HiSSKl fcv^p ) £SI«L;fc. iXiC. ;*-h?l^ 

H»?K 1 i: |5j«^#ffi^i: 0 . 5 6 nmOT 

i 0 2 g[^ ( *?. iitT. P5 6i:Ud ) £*t* 
3o>f KJ8» (JilT. no-f K»»2i:V^ ) . 

1 2 nmOT i 0 2 S^ fe\ £TF. P 

1 1 2i:V>3 ) £-i-tf3cM h'?g?£ (J^T\ ria^f 
$3i:^d> . 1 9 8nmOTi0 2 gf 

fe\ JaT. PI 9 8fc^3> £-&tr:3cK H 



[0079] =m>f 1 -4 CDZtL^tllzn 

Lxwm&$i'?m®m££mtz t izx ot i o 2 «tf- 

[0080] -ffth-h. rjo^f KIHStfnD^ H?f 
Srffiffl LT P27tPl 9 8 tcrMMitZP 2 7 : 
P 1 98= 7 : 3 fc L^-X h («T. h 1 

1^5) , ao-f HJBfjaiaVao^f K?§?g4^<£mLT 
P27tPl 9 8.bO J X&it£P2 7 : PI 98=1 : 

1 mfR4 Z&im UP27i:P198 
t^*itSrP2 7 : PI 98=3 : 7 bLfz^—Xh 

[0081] — 2k ^'7^S«4 
±C7 7* K-T$fe S n 0 2 «H3 (MJS; 7 0 
Onm) ^^t^Bjmfiil (J?$; 1. 1mm) £ 

fCfflV\ ^-Xh2SrrtgPil2 3(^^fflVK ^-X 

h 3 ^ kmkkii 2 2 <mmzm v . -r^*> . o 

Sn0 2 ili3±t, ±iW-XM ?rXi7 »>-y 

ep»jl. »:v^t««s-^. -e<7>f*. ^m4». 45ot 

tx^-x h 3 srfflv^T-itox^ »->fm\bmib zm 
K>m-tz\bi,zXKf. sno 2 mnm±.izmiiz^-t¥m 
tmm2 b mmcvffif8,cr>¥mimm£mtfZL , ii^es 

[0082] Srfe. ,1 cO^^^^ov . Sftffi?> 
BB«; 1. Ocm^ ; 1 2//m. » 

nu^>m2 icomm-, Aum. ftm,m23<7mw- au 

m . 2 2 c7>®ff ; 4^mt^0, *f*l^® 

2 1 ft<FM^.-9t^<7>Wt.-Xm. ; 12nm, SrtgBc7)g2 
1 rtOMTLSftftOTJ&e ; 1 4 n m . rtgpil 2 3 ftCO 
fflfimttlfiCOSckm. ; 14nra, rt^jf 2 3 l*KD,m@ 
; 17nm, S^^JirtOfflfLS^^ 
Steffi; 3 0nm. S^gP^SP^^TLS^tfO^ 
W.; 3 0nmt'^it. 

[ o o 8 3 ] £ :t, ^^^li^^mm 
m (.xfo-ymm) Lxmzf&MmLfzmcotmtm 

LXBXb Ltzi><D*WMb L. tfxtBtfflti&HW. (Qu 
antachromett®. r A UT0S0RBj ) JfflV^lftf£t 

J: o <r coss^ck^-^^®^ s BJH^-etf-s: 

[0084] ±fBO^#f*:mii^KfflS-K-fb®S 
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[ c i s-Di (th i ocyanato) -N , N ' -bi s (2 , 2' -bi pyr i dy 1 -4 , 4 ' 
dicarboxylic acid)-ruthenium(II) ] 2r#}V\ Z\tl0XZ. 

?;->mm. (mm^m^m ;3xio-<moi/ 
l> zmmLti. mz. zwmmz^mimfezmm 

t= x r> , ¥mwmm2<7)ftmzMm&m*%> 1. oxi 

O-'mol/cmlf^. ISSfcmEVoc 

SIS; 4 -tert-T^/WtT U i^'V c^T-fe h ^ h VMWttZ 1 
5#?Sif L*:f£. 2 5r^»L^SSm8fi4»t^^T 

[0085} ( HM^J 2 ) ^^#c«@cOMit^JiJlT^ J: 

a^Lx^o^^fcj^Ks. hmmi tmm^mmzx 
k> m nzTjk Ltzitmm 1 o Rx/m 3 tsa* Ltz&mm>m. 
±mmw2 o t tt&xMmLV&mM® 
m±mmm*imLtz. 

[00 86] -T^r^*>. USSCTl^fcV^TPML^rJo 
A Vm%i 1 fttf rm^f 3 £fif!ffl LXP2 7 i; P 1 

1 2 i: CDmaJtZ P27:P112 = 7 : 3t L;f<- 
Xh (OT. ^-XN4tU^) . 3D-f F?§«gl&tf 
3o^( K?§?g3£&fflLTP27tPl 1 2tcr>mMJt 
£P2 7 : PI 1 2=1 : lhU^-Xh (J^T, ^ 

J«MUP27i:Pl 1 2b(WXmit£P27 : PI 
12=3: 7t Lfz^-X h (EOF, ^-X h6t^ 

o) , zmmvtz. 

[0087] LT. ^-XM5:W012 1<7« 
JftfcffiVK ^— X h 5 SrrtSP® 2 3co^fiS.(CfflV\ ^~ 

x h 6 ^r«^hSP^ii 2 2 <mmzm\ vz ^ t , n 

1 i: mm^MizX Kf , ^BBS^ 1 ±t=B 1 

[00 88] ^c/)^#«®^v^T. SftfficO 

®W; 1. Ocm*. ¥mtmM<7>l¥Z ; 1 2vm. M 
rt^£7)fl2 lcomm; 4/zm, f*]g&JI2 3<7)Jlff; 4/z 
m^cr>M2 2<r>mW ; 4 wmtl) 0 . ftrtSPOS 

2 1 cOfflTLfefrTflOfe^ffi ; lOnm, SftgpOJl 2 
1 rtOSBflfi^-^^ffi ; i2nra, |*}g&Jl 2 3 l*J<7) 
*ffl?L@^^*^a ; 1 3 n m . ftMm 2 3 ftCOfflim 
^co^m. : 18nm. &*MEBOJf rtomS^'D 
fcMI ;21nm, S^^JlrtOWLS^W^I 
ffl ; 2 2nmT'£>-o*:„ 

[0089] ( mmm 3 ) ^^ms^s^t ^mT^i 
0 izLTft^Kz mmm 1 1 mm^miz x 
*) m 1 izTn Ltz%m& 1 0 Rvm 3 ic* L^-fe«iiigffi 
±i^«?fi2 0 1 mmwffifcztt&ymmaf&mmB 

[00 90]f^, miMMllzte^xWm.Lf.z-3v 
4 m&2RV3Ci-( mm4ZW8LTP5 6bPl 



9 8 tcOWmttZ P56 : P198=7 : 3t Ltl^- 

(£TF. ^<-Xh7i:^d) . znajvmmi&xs 
3D-f K?§?g3^^fflLTP5 6i;P 1 9 8i:^4ifc 
SrP56 : P 1 9 8= 1 : It Ltz^-X h (UiT. *< 
-Xh8hU?> . ^D-f KiilS^n^f h'?§?&3 
S:fflfflLTP5 6i:P198i:OW4Jt2-P5 6 : PI 
9 8=3 : 7tttz^.-^h (lilT. ^-Xh9fcl> 

[0 09 1 ] ^Lt\ ^-Xh7SrSF*J^<7)fl2 1^ 
^(cfflV \ ^-X h 8 Sr F*3SP« 2 3 <m$ttzm\ \ ^~ 
X h 9 Sr^^gSO® 2 2 <7>^j£t; JB^*; ^ i: JitfMi . H 

ifefiaj i t pj^iifc i o . ^BjBffi i ±izm i tc^-r^ 

[ 0 0 9 2 } 3r*3, ^O^flsmSlo^T , §^®<7) 
®« ; 1 . 0cm2. *mikmmcomZ ■, l 2//m. » 
?]&CDm2 1 ; 4 jum. f*}gg« 2 3<7>*^ ; 4 

*^gP(7>Ji 2 2 OS ; 4 u mX'fo K> . SrtgBcO® 
2 1 l*!COaBTL@^?|iC7)fi^:fi ; 2 9 n m „ Mft&<r>m 2 
1 rttfO^TLS^O^pi^a ; 3 1nm, ft&m 2 3foCD 
mtt£-filS<?>M±m ; 4 1 nm. fiUm2 3ft<r>ffl?im 

■ft^w-xm ;42nm. m^com^comnM^co 

ffi; 54nmtfc-5fc. 

[0093] (ns&ffi4 ) mmmuza^xmmLfc^ 

; 20000) ZmnLtzXy "J— (J^T. X^ U-l 

%£7>^Uxf-u->^i;rj-^S:^jDL^X7 1»- (iil 
T. X^!>— 2tV^p> 40»i%^Uxf-l/>j/ 

yn-^Sr^raLTtx^y- (kat. x^i>-3tv> 

[0 0 94] -eLT, x^U-l^A-^-hffiT'^ 
mfiH±{;M^t. ^§^mt450°C-C'^Lg|*l 
^^2 12:^1.^. mz. ^5y-2J«123 
c^^tcfflV^i:i:tH. X7';-3JS^M22 
«CfflV>Tfi^I 2 1 <^j£t PI«^JII^ J: 

0. Pfflm2 3t&9mcr>m2 2t£BfcLfz. 

[0095] ^-LT. ^JfeCTl h|5l«^)il(ci0. ^ 

mmm i±.izmi iz^^mfomm 2 1 mk<r>m&La>* 
mimm*B&LLtz* tea. zv^mtmrniz^x . 

S3tffl^®« ; 1.0cm*. ¥»^«®^J¥$ : 12/zm. 
&ftUcr>M2 \<r>mW ; 4^m. 2 3 <7)JfJ5 ; 4 

^m. ^hSPOJ122^ff ; 4^mf^>0. «f^^ 

ii 2 1 o,m@#^fc*di ; ionm, m^<nm 2 

1 rtOWLfl^O^ffl ; 12nm, flg&jf 2 3c7)$i 
3t@^^^:€; 18nm. F«3^23rt^«BfL©^ 
^O^i^HI; 2 0nm. ^}-^<0iit0WLS^<^fc'c 
ffl : 2 6 nm. ^f-gS<7)«2 2^cOHB7L@^ : ffiO :s F% 
ffi ; 2 9 nm-C* 

[0096] Kmms ) H^JlfcfcV^Tii^t^n 
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CM VmffitXVJ b**»4£ttffiLTP2 7 : P 1 9 
8 = 5 : 5 1 L?zmmzm&%cotf ijlfl/y/ya 
(T^Wfi ; 20000) Sr^lmL-TtX^ U - (£1 

Sfc&QLftX^y- (iilT. ^7'J-5tn5) 40® 
M%<7># u xf- u >7 y =j-;u£8&Jn L*: x 9 U - ( &. 

[00 97} *LT. HfcTiWi 

$<OS2 1 £JB&fiLfc. iJCt:. X5y-5£l*|gfSJI2 3 
<7)J&£ieffii^£ tUc. X9y-6*«JMW>*2 2 

0. P«iaMi2 3i:«'h9S<OJI2 2k^jRL*:. 

[00 98} *LT. 3BSW1 i:R«0>#*fc:J;'>. 9 

B»t 1 -tizm 1 ic^-r^flcm® 2 1 rnmc^m^.^ 
%ym<r>mm ■, l.ocm*. ¥m#mmcr>m$ ■, uum. 

ftl*!g0<7)Jf 2 10>mm ;4jKm, ftUM 2 3 c^JfJ? ; 4 

if 2 l offTLSiffiaftttl ; l8nm, MftMnm 2 

1 fl^m Wfi^P^fi ; 2 2 n m . ftgflJI 23«ffl 
?L@^^«±il ; 2 7 n m . P^gPJg 2 3 I*KO*B?L@# 
^BCOW-^m ; 3 4 nm. fBMB^Ji^HRLffi^^fb*: 
I;39nm, ftttfltt)* 2 2 I^BBFLf^^^F^ 
-fit ; 4 5nmtS»-5)t. 

[0099} ( HMCT 6 ) £fc V^TISL fcX 

i»C. X 9 U - 3 £ S^f-gBO/f 2 2 coB&iZffl V vc ft ft 
g&OJl 2 1 tfOJ&iS, |SH»^JH(c x *)m\&om 2 2* 
BJSLLtz. 

[oi oo] -eLt. mmmi tmm^mizj:*) . s§ 

■C, S7tH<0MW ; 1.0cm*. ; 8ju 

iru Scf*f3&OJf2 l<7>Jf/?; 4//m, S^f-gB^S 2 2 <D 
JIJ5 ; 4 jk mt'ft 0 . :fiF*)gff<7>JI 2 1 «0iWfLfi»^<0« 
; lOnm. ftrt^S 2 1 f*}0*l?Ui#^<D¥% 
ft ; 12nm, ft^<^Jf om@#:ffi<7)ft*:ff ; 2 6 

n m s mt\-&<Dm 2 2 ^mum^co^m ; 2 9 n 

[0101] mmM7) mmstz&^xms&Lt:* 
7V-4£;<-a-hmx'mwimi±izfmL. nm 
s*fcat=45(rc"c«BRU«rtSPi©JB2 1 zm&Lti. 

mz. 'J-6 &MM2 2«:lUTil*l 

gp<7>€ 2 1 vfflLkEm&fimtzx Y )M9\-f$<om2 2 * 

BtfLLIz. 

[ 0 1 0 2 } -e tr. nsfeCT 1 fcraai<7>3Mitcj: 0 . s§ 
a^mffi 1 ±£08 izm Ltz^mwmm2 1 mmwrnmo 



^mftm&z&f&Lfz. zco^mwmmiz^ 
x. ^ftmomm ■. i.ocm2, *m#ms<omz ; 8u 

rru «rtgpc0fl2 lcJDgJf: ; 4 ;Lt iru m\^<7M22<F) 
mm ; 4 // mX'h 0 . ftf*l3fl<7>Jf 2 1 <O«Lf^^c0ft 
; 18nm, SrtSPcO®2 1 rtomS^ftO^ 
ffl ; 2 2 n m. ft?(-gPOJl<7)»L@^^ft^<l ; 3 9 
nnu ^hgP<7)g(^C0iK?Lfl7> : mo 3 F%ii : 4 5 nmT' 
fo-ofz* 

[oio3] ommi ) mumuz&^xmmLtt 

H?f?g l CDfrtm^X P 2 7<7)&.£i?ti<<—z. h 
(OT. ^-XM Oi:V>3 ) SrliS^t. ^-Xh 1 0 

OMa; 1. OcmMS; 1 2um) ZimLtzZ 

twu*. mm 1 1 mm^mizj: vimmRU&m 
[oio4] umm2 > mtm 1 itzmwz^—x h 2 

<r>mm ; 1 . ocm', mm : 1 2A«m> JfflLit; 

2 OiSBBSS 1 ±^EP«s SaSs . M^fi 3 13^ os-r 
[0105] ( M3R«3 > HMM4 tcfflv 'J— 1 

nfrzm^xmMMA tmmcryf-mizx ^\-o<r>m^ 

[0 106} (JtKfiF94) m®M51iZm\VzX?V-4 

<vfr*m^xmmm4 trnmcvf-mizk oi-^^co^ 

(MOBS ; 1-Oc mK 

mmomz ; 12^ m > if^RL^ifciawi. ^mmi 

mLtz. z com^. A7V-i(omwmmi±.'\ 
nmfii. nm. fmiz3®m*)&-tc\kiz£r)'rt-?tz. 
[0107] umm5) mmm4izm\>vzx7V-i 
cr>^m^xmmm4 tmm^mizx 010^®^ 
frt>%&*mimm (^m<mn •, l.ocm*. ymw 
%m<r>mz ; 8//m> zimLtzztimte. mmmi 

^^m. im.te2®m>)m-zkiz£*)irT^tz. 
[0108] umm6) mmm5izm^tzx7V-4 
nfrzm^xmm&H tmmcvzmizx 010^0^ 

mmc?>mz 8 m m > zim vtz ^ t \m& . mmm 1 
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tftffcflK Mfim2®|&9jg-rC££i9 ; fTo*;. 
[0109] [ 3t«S«o^#«fiirt^^ii.'^feScol& 

wswa^jMsasi*] mmm i -hm^j 7 . imm i 
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